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(57) [Abstract] 

[Problem] With producible, stabilizing in industrially without o 
ccurrence of thetighlening or bulge, PTT - POY whichcando 
drawing false-twisting with high speedand, it offers false-twist 
yarn of quality which is superior. 

[Means of Solution] Making iee of PTT polymer of high degre 
e of polymerization, it produced in order to controlsudden 
cooling of dissolving fiber making use of special spinning 
irethodwhich is retracted with extrusion and extremely low 
tension as spinneret surface temperatureof certain range, 
intrinsic viscosity inside specific range, false-twist yam , and 
tft^seiraniifacturir^ ofPTT-POY, and said fiber 

which possess orientation , the elongation and contractile. 

[Effect(s)] Ocxain*^ of tightening and bulge not to be be able 
to produce,the drawing twist processabililty with high speed be 
able to improve markedly, false-twist yarn of the higji quality 
can be acquired productivity well. 



[§S#S 1 ] 9 )l%\>A±tf h * f- U>tU7* 
JU-hfr&ftU, TIB (A) ~ (D) <Bg#£Si£t 

(A) SPSttg 1.0-1.6 

(B) 0. 0 3-0. 07 



[CJaim(s)] 

[Claim 1] It consists of poly trimethylerie terephthalate where 
90 mole% or greater is formed fromtrimethylene 
terephthalate repeat unit^atisfies requisite of below-mentioned 
(A) to (D) poly trinEthylene terephthalate fiber whididensely 
is made feature. 

(A) Intrinsic viscosity : 1 .0 to 1 .6 

(B) Birefringence ratio : 0.03 to 0.07 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://ww.intlscience.com Tel:800-430-5727) 



P.2 



JP 02061038A Machine Translation 



(C) ©Brftg 40-1 40% 

(D) It : 0. 01~0. 10 
cN/dtex 

a j: y tt* $ *i •& $ ? * x a< 9 ia±-e & 4 c t t 

= ig (cN/dtex) x 

V#g (%) 

[*S#S3] TIE (E) ~ (F) ZftS-thZtZ® 

«tr*ai*ai xi*2!5si<b#m mj/^uvt-u? 

$ u- httft. 

(E) ffig : 1.3 20-1.3 
40g/cm J 

(F) 3k*JRJG* 3-4 0% 

[S*#«4] MttlltCttLTltfTSnaAflXltlBltfr 
Sg*<THS* iSST i) Ct £^«tr*fil*3l 1 - 3 

It. 

I 1 / I 2 g£ 1 • 0 

I 1 : 2 0 = 1 5. 5-16. 5* ©ft*®!/? 

l 2 : 20 = 18-19° <D¥*3lH]flTglg 

[tt*«5] ~4 0^-f:h.AMwI5K©* , 'J h 

'j/f i/>f H8ttA<g*ttit&*i. /<;uv 

— Vo 

u-haiB*tt36^6«***i4aiBtta^i. 0-1. 

&T*feoT, ffiQ55a5$2 5 5-2 9 O^LTffc 

-7;U^7^ 7>> Hc£*fcffe> 0. 02-0. 2 0 c 
N/dte xO^|jl?i*lZT2 0 00-4 0 00m/» 



0-1 7 Ot-cMl$fi3Cfc*l»ii:t4ll*«6 



(Q Elongation at break : 40tol40% 

(D) Peak value : of theriml stress 0.01 to 0.1 OcN/dtex 

[aaim2] Withl60Ttoi^mess\^tt(Aiscalailatedis9orgre 
ater frontelow^mentioned formula making use of intensity and 
elongation, and thepoly trirrethylerie terephthalate fiber which 
is stated in Qaim 1 which densely is made feature. 

Toughness = intensity (cN/dtex) X elongation (%) 

[aaim3] Below-mentioned (E) to (F) is satisfied poly trimeth 
ylene terephthalate fiber which is stated irrthe Qaim 1 or 2 
which densely is made feature. 

(E) Density : 1.320 to 1.340 gteiB 

(F) Boiling water shrink ratio : 3 to 40% 

[Qaim 4] Wide angle x-ray diffraction strength of direct mnni 
ng direction satisfies below-mentioned fornula vis-a-vis thefiber 
axis poly triirethylene terephthalate fiber which is stated in 
any ofQainil to 3 whichdensely is made feature. 

I1/I2 1.0 

Here, naximimdiifi^ion :2 =15.5 to 16.5 

o 

12: Even diffraction intensity of 2 =18 to 19° 

[Qaim 5] It can wind poly trirnethylene terephthalate fiber wh 
ich is stated in any ofClaims 1 througM, the bulge ratio is 20 
% or lower and cheese package which densely is made feature. 

[Qaim 6] Intrinsic viscosity where 90 mole% or greater is for 
med fromtriirethylene terephthalate repeat unit with method 
which poly trirrethylene terephthalate of 1 .0 to 1 .6 melt 
spinning is done, extrusion is fromthespinneret with spinneret 
surface terrperature as 255 to 290 °C cooling dissolving 
mJtifilarrent, afterchanging into solid nultifilament, with 
winding tension of 0.02 to 0.20 cN/d tex it retracts withthe 
velocity of 2000 to 4000 nyrrin and rrBmrfacturing rrethod of 
poly trirrethylene terephthalate fiber which densely ismade 
feature. 

[Qaim 7] Extrusion it is from spinneret cooling dissolving mil 
tifilament, afterdianging into solid multifilament, heat 
treatment is done with 50 to 170Xarrithernamrfacturing 
method of poly trirnethylene terephthalate fiber which is stated 
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in aaim6 which densely is madefeature. 

[aaim8] It consists of poly trimethylene terephthalate where 
90 nt)le% or greater is farmed from trimethylene 
terephthalate repeat unit,satisfies requisite of below-mentioned 
(G) to (J) false-twist yam whichdensely is made feature. 

(G) Intrinsic viscosity : 1.0 to 1.6 

(H) Extension and retraction elongation : 180 to 300% 

(I) Extension and retraction modulus : 80 to 100% 

( J) Qrirrp nurrber : 4to30/cm 

[Qaim9] Manufacturing method of false-twist yarn which dra 
wing false-twisting it does with false-twisting velocity 500 to 
1200mfanin and the fabrication tenperature 165 to 210 °C 
making use of poly trimethylene terephthalate fiber which is 
stated in any of theQaims 1 through 4, densely makes feature. 

[Description of the Invention] 
[0001] 

(Technological Field of Invention] This invention regards poly 
trimethylene terephthalate portion orientation fiber and its 
cheese package and thefalse-twist yam which are suited for 
drawing false-twisting with highspeed Furthermore as for 
details, as for this invention in industrially with theproducible, 
poly trimethylene terephthalate portion orientation fiber 
which can do drawing false-twisting with thehigh speed which is 
stabilized, it regards drawing false-twisting method with cheese 
package and thehigfi speed 

[0002] 

[Prior Art] Fiber which uses poly trimethylene terephthalate (B 
elow "FIT 1 with you abbreviate. ) low elastic modulus (soft 
texture), is epochhmaking fiber which hasthe performance 
which resembles to polyethylene terephthalate (Below " PET 
"with you abbreviate. ) fiber sixh as property andthe light 
resistance, heat set property , dimensional stability and low 
moisture absorption which resemble to thepolyarride such as 
elastic recovery and ease of dyeing which are superior, 
characteristic ofPTT fiber is utilized to nraxiriiirn limit, there is 
a false-twist yarn &as one of fiber form Because false-twist 
yarn ofPTT fiber, as disclosed in Japan Unexarrined Patent 
Publication Hei 9 - 78373 disclosure and the Japan 
Unexamined Patent Publication Hei 1 1 - 093026 disclosure, by 
corrparison with PET fiber or other polyester fiber, is rich to 
elastic recovery and the softness, it becomes something which 
quite is superior as raw fiber forthe stretch 
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Chemical Fibers Internati 
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[0003] Utilizing feature of this kind of PTT false-twist yarn, wh 
en it uses for kindof broad field where PET and polyanide fiber 
are used, it raises productivity,assures production cx>st 
reduction densely it becomes very important. But, because 
drawn fiber which is produced with step of 2-stagewhich with 
above-mentioned disclosure etc, productivity is low, such asthe 
yarrhspinrring - drawing i t uses, as raw fiber of false-twisting 
fiber production cost becomes high. In addition, because supply 
raw fiber is drawn fiber, it is not possibleto do drawing false- 
twisting with high speed where productivity is high. 

[0004] Productivity is raised, in order to assure production cost 
reduction, in same way asthe PET and polyanide fiber, drawing 
false-twisting with high speed is done making useof fiber which 
is produced with step of single step, it isdesired densely. As 
technology which does drawing false-twisting with high speed 
making use of thePTT fiber which is produced with step of 
single step, " Chemical Fibers international " Vol. 47 , 
thetechnology which drawing false-twisting is done is shown in 
1997 February issue and 72 to 74 pagemakinguse of portion 
orientation fiber (Below 'TOY 1 ' with you abbreviate. )of 
FIT. Here intrinsic viscosity [ ] doing to push out PTT 
polymer of 0.9 with the250 to 275 °C, cooling and 
solidification after doing, finishing agent is granted, godetroll 
is notused, or is through cool godet roll after, technology which 
false-twisting isdone has been stated PIT -POY fiber which is 
retracted with 600 to 3200 nVnin, withthe fabrication speed of 
450toll00rtfrria 

[0005] In addition " Chemical Fibers international " Vol.50 , 
doing to push out FIT polymer to 2000 February issueand 53 
to 56 page with 245 to 265 °C, cooling and solidification after 
doing, it grants the noshing agent, does not use godet roll, or is 
throu^i godet roll with ix)ncontact type heaterwith 230 °C 
and contact type with temperature of 1 60 °C technologywhich 
false-twisting is done has been stated FIT - POY fiber which is 
retractedwith rear 600 to 3000 nVrnin, with fabrication speed of 
500to700nVmia But, With examination of these inventors, 
Trying to do drawing false-twisting with high speed such as 500 
nVnin or higher with technologywhich is stated in above- 
mentioned literature, drawn fiber which itproduces with PET 
false-twist yarn and twosteps by conparison with PTT false- 
twist yarnwhich false-twisting it does with low speed , it grants 
sufficient crimp densely itnot to be possible, only false-twist 
yam where quality where crimp number , the extension and 
retraction elongation and extension and retraction modulus are 
low, are inferior to softness and thestretchable is low it can 
acquire. In addition, surface plate plate doing because crimp 
number islittle making use of this processed yam only cloth 
where rough qualityis low it can acquire. 

[0006] This way, as cause which cannot do false-twist yam whic 
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h in drawing false-twisting ofthe high speed is superior in crimp 
characteristic foUowing way it is thought FIT molecule 
because shape of coil is taken, bonding forceof molecule which 
is adjacent is weak, with terrperature where mDleculemoves 
actively portion melting occurs Because of this as for FIT 
fiber with terrperature which exceeds the 1 60 °C like time of 
false-twisting strength and elongation decreaseunlike PET fiber 
and polyanide fiber. As a result, with false-twisting with high 
speed where tension whenprocessing becomes high feather and 
yarn break occur, number of twists to lower, when fabrication 
terrperature is lowered, you can control thefeather and yam 
break, but, to be low, only false-twist yam where qualitywhich is 
inferior to softness and stretchable is low not be able toacquire 
crimp number , extension and retraction elongation and 
extension and retraction modulus, it becomes. 

[0007] As technology which raises twist processabililty, in Rep 
ublic of Korea Unexamined Patent Publication 98049300 
disclosure, technology which thefalse-twisting is done is 
disclosed with processing terrperature 150 to 160 °C and 
fabrication speed 400 i^nin is done makinguse of 
rmrarfacturing method and said POY of PTT - POY which 
with spinning rate ofthe 2500 to 5500 mfrrdn making use of 
FIT polymer of intrinsic viscosity0.75 to 1.1, yanvspinrring. 
Raising possible limit spinning rate with said disclosure making 
useofpolyrro-wr^etheintrina ]wrrichtwist 
processabililty in order to improve, 1 .0 called is trigh,the 
intensity and heat resistance of PTT - POY it has improved 
In addition, in Japan Unexamined Patent Publication Showa 57 - 
193534 disclosure , FIT - POY which yarn-spinning is done 
isdisclosed with spinning rate of 2500 to 3000 nYmin making 
use of polymer of the intrinsic viscosity [ ]0.97. 

[0008] But,, making use of polymer where kind of intrinsic vise 
osity which is statedin above-mentioned patent literature is high 
with examination of these inventors, itis not possible, at time 
of high terrperature to raise strer^th in thefiily, it cannot 
obtain false twist yarn where quality is superior in thedrawing 
felse-twisting of highspeed In addition, when polymer where 
intrinsic viscosity is high is used, becausethe melt viscosity 
becomes high, extrusion pressure becoming high, uniform 
extrusion beccrnesdifBcult, yan^spinning tension becomes high 
and yarn break becomes easy to occur. Furthermore, when 
polymer where intrinsic viscosity is high is used, because 
boiling water shrink ratio of fiber which is acquired and peak 
value of thetherrral stress become high, >am contracting 
largely on yam bobbin, theyam bobbin is tightened Because of 
this when amount of yarn which usually industrial rranufactiiring 
has been doneis retracted yarn bobbin becomes deformed, cheese 
package where yam iswound around yarn bobbin is removed 
spindle of winder compared to,densely becomes difficult. As 
description above you can think following two as reasonwrrich 
fiber contracts 
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[0009] 1) PETfcKftU, PTTIiv^^tt 



[0009] l) unlike PET, because FIT it has possessed themolecu 
lar structure of zigzag shape, glass transition tenperature 
(Below 'Tg" with you abbreviate. ) 30 to 50 °C is low, 
molecule motiondoing even with room tenperature, contracts. 
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2) unlike PET, PTT remains, contracts casewhere it retracts be 
cause elastic recovery ratio is high stress without beingeased 
after retracting When molecular weight becomes high, 
especially stress to be easedcontracts by difficult strong power. 

With this kind of status, using yarn bobbin where strength is larg 
e evenif, assuming, that you held down deformation of yarn 
bobbin, you cansee phenomenon where package side face whi ch 
is called bulge swells, theyarn tigjitens hard with inner layer of 
cheese. Because of this when unwinding doing yam, as tension 
becomeshigh, also tension variation becomes large, feather and 
yam break occurfrequently at time of false-twisting, crimp 
unevenness and dyeing unevenessoccur. 

[0010] In addition, when polymer where intrinsic viscosity is hi 
gfiisused, the strength and elongation recovery of processed 
yarn which is acquired become low. As this cause following way 
it is thought. With polymer where namely, intrinsic viscosity 
is high with melting intertwinementof molecule time is undone 
in fully, it is not possibledensely. Because of this withdrawing 
molecule orientation is done in thefully, it becomes impossible 
densely, strength and elongation recovery becomelow. With 
this kind of fiber yarn break and feather with false-twisting 
itoccurs frequently. Making melt tenperature high tenporarily, 
at time of fully it undoesthe intertwinement, not only without 
being possible densely, degree of polymerizationdeaeases, with 
thermal deconposition, strength and elongation recovery 
decrease. This way tightening and bulge do not occur, 
completely there is nota prior art which has been disclosed 
concerning PTT fiber which can obtainthe false-twist yarn of 
high quality in industrially with high speed drawing false twist 
where productivity ishigh without feather and yam break. 

[0011] 

[Problems to be Solved by the Invention] With Prior Art there i 
s a problembelow, result of examination of thethese inventors, 
inPTT-POY and its production method which are suited for 
drawing false-twisting withthe high speed which is produced with 
step of single step understooddensely. 

( 1) With drawing false-twisting with high speed feather and yam 
break occurfrequently, stabilize and false-twisting do it is not 
possibledensely. When number of twists and fabrication 
tenperature are lowred in order to control featherandyarn 
break to be low, only false-twist yarn where quality which 
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(2) Jt*j£#VLmtaxfta>tt*/kVitiimm+*t:. 



[0012] x&wnstoit. jLmmz$i&m$v* £ 

£LTM*aK#fi«lnxtf?t«PTTatt. ^~ 

RBtt. ±E (1) ■■fzttSLTXSttttXS-eaS 
. *Oi#MW4PTT-POYi:L, ±E (2) 



[0 0 13] 

a>ttn«ffiaSi:LTfftbU «<£3S*f::Tg£»£ft 
»4«*a«ffll^8SLfc, ft5Etf>t5fflrt<7)ffi[K«ig 



1. PTT«8 

(I) 9 o t;i,%ia±/)< MJ >f u>f b- US 
fr&fcy, TIB (A) - (D) ©BttSafitiCiS 



(A) SSttg 
(B) 



1. 0-1. 6 
0. 0 3-0. 0 7 



isinferior to softness and stretchable is low it can acquire crinp 
number, the extension and retraction elongation and 
extension and retraction raxluliBandbecornes. 

(2)Makir4>useofhigfrdegreeofpolv^ sttffi 
cient effect is not acquired feather at thetime of high speed 
drawing felse-twisring and in order to control yarn break, in 
addition thetension at time of yanvspinrring increases, cheese 
package of amount of yarn likethe PET where yarn break and 
feather occur frequently, are producediri industrially by 
occurrence of ti^itening and bulge, isretracted, it is not possible 
densely. 

[0012] As for objective of this irrvention, with producible, stabil 
izing in the industrially, it is to offer fal se-twist yarn where FIT 
fiber, cheese package and thequality which can do drawing false- 
twisting with high speed are higfi As for problem to be solved, 
a>rresponding to above-rrenti oned ( 1 ) problem, inorder to 
make drawing false-twisting with industrial high speed possible, 
tenacity with the higfr temperature is high in order to achieve 
objective of this invention, at sametirre it is to control 
occurrence of yam break and tightening andthe bulge in order it 
makes satisfactory PIT - POY of stretching property, 
corresponds to above-mentioned (2) problem and to make 
industrial pixxluctionpossible. 

[0013] 

[Means to Solve the Problems] As for these inventors result of 
diligent research, To surprising fact, PIT polymer of high 
degree of polymerizati on to use, It produced in order to control 
sudden cooling of dissolvingfiber making use of special 
spurning method which is retracted with extrusion andthe 
extremely low tension as spinneret surface terrperarure of 
certain range, intrinsic viscosity msidespecific range, in fiber 
which possesses orientation, elongation andthe contractile, it 
is supericrm tenacity in high tenperature, can 
irrprovernarkedly densely to discover drawing twist 
processabililtywith higfi speed this invention wascorrpleted 
Namely this invention is sorrething of as follows. 

1. PIT fiber 

(I) It consists of poly trimethyiene terephthalate where 90 mol 
e% or greater is formed from trimethyiene terephthalate repeat 
urat^atisfies requisite of below-mentioned (A) to (D) PTT fiber 
whichdensely is made feature. 

(A) Intrinsic viscosity : 1.0 to 1 .6 

(B) Birefringence ratio : 0.03 to 0.07 



(C) 



4 0-140% 



(Q Elongation at break 



40 to 140% 
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(D) 8&£*><Z)tr-*fiS : 0. 0 1-0. 10 
c N/d t e x 

[0 0 14] (II) ( I ) llfcl^T 1 6 0°CT?tf)3iS 



$V*7s = aS(cN/dtex) x 
fWSL (%) 

(III) (I) *fcf* (II) l=j3L*T, TIB (E) 

~ (f) sasst- s:tsK9tnPTT«« 0 

(E) Sg 1.3 20-1.3 
40g/c m 3 

(F) ^7KiR$e^ 3-4 0% 

(IV) ( I ) - ( I I I ) (ZfcLNT, «*t$6(C*f LT 

§PTT<8«s e 

I ! / I 2 £ 1. O 

l t : 20 = 15. 5-16. 5° 0)3l*®Vt 

&g 

I 2 : 2 0 = 18-19° 0¥^!lHl«TSg 

[0 0 15] 2. ^-Xtt/^V^T-v 

(I) *5S^tDPTT«*t (I) - (I V) (ZH^tl^ 

3. PTTHfif 

(I) 9 0^;i/%lii±^h , J^^U>-U7$U-hSi 
S^ffi^b«fiE**lSa®ttg1. 0-1. 6C0^'Jh 

•j * ? is > r u 7 $ u- h £ ^aus* -r 6 -e & ■? x 

. $&PS@;fig$2 5 5-2 9 0°Ci:LTJ56PJ:yWdi 

= >>h(C^itfcft, 0. 02-0. 20 cN/dte 
x <D&Wftt)\ZX 2 0 0 0-40 00m/^2gt^ 
£1x4 C t £ ^airf & P T T«*t 



(I I) (I) Kfc^T, Jffia^yftajLtc&StT/U^ 

5 0-1 7O^T♦&fflg£^7 : ^::<^:£^^&<h^ 
5PTT«lt0§^^g;*& o 

[0 0 16] 4. <5MlI* 



(D) Peak value : of thermal stress 0.01 toO.l OcN/dtex 

[0014] (II) In (I) with 160 °C tougmess which is calculated is 9 
or greaterfrom below-mentioned formula making use of 
intensity and elongation^nd PTT fiber which densely is made 
feature. 

Toughness = intensity (cN/d tex) X elongation (%) 

(HI) In (I) or (II), below-mentioned (E) to (F) is satisfied PTT 
fiber which densely is made feature. 

(E) Density : 1.320 to 1.340 gfaifi 

(F) Boiling water shrink ratio : 3 to 40% 

(IV) (I) Wide angle x-ray diffraction intensity of direct running 
direction satisfies below-mentioned formula in to (III),vis-a-vis 
fiber axis PTT fiber which densely is made feature. 

11 Pa 1.0 

Hae, nHxinMndiffraction intensity of II :2 =15.5 to 16.5 

o 

12 :Even diffraction intensity of 2 =18 to 19° 
[0015] 2. cheese package 

(I) It can wind any of PTT fiber (I) to (IV) of this invention, b 
ulge ratio is the20% or lower and cheese package which 
densely is made feature. 

Manufechjring method of 3.PTT fiber 

(I) With method which poly trimethylene terephthalate of intr 
insic viscosity 1 .0 to 1 .6 where 90 mole% or greater is 
formedfrom trimethylene terephthalate repeat unit melt 
spinning is done, extrusion it is from spinneret withthe 
spinneret surface temperature as 255 to 290 °C cooling 
dissolving multifilament, after changinginto solid multifilament, 
with winding tension of 0.02 to 0.20 cN/d tex it retracts with 
velocityof 2000 to 4000 rtfnin and rmnirfarturing method of 
PTT fiber which densely is made feature. 

(II) In (I), extrusion it is from spinneret cooling dissolvingrnulti 
filament, after changing into solid multifilament, heat 
treatment is done with 50 to 170 °Cand nBnufecruring method 
of PTT fiber which densely is made feature. 

[0016] 4. false-twist yarn 
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3^6«py. TIB (G) - (J) 0)®tt£;SSf &C££ 



(G) 
(H) 

( I ) ftffipM4$ 

(j) it A/tea 

5. <EBJ)0X&a)»i6»xfc 



1 . 0~ 1 . 6 
1 8 0-3 00% 
8 0-1 0 0% 
4-3 Oi/cm 



( I ) ±E ( I ) ~ ( I V) 01*1" tl*M=EBO> P T T 
ttltemiT. ffi«»XaS5 0 0~1 2 00m/», 
flOX&gl 6 5-21 Q°C\ZTmW&m\lX?t>Zt$: 



[0 0 17] BT, ***SI«HI=lttlP)T4. 
(1) iKU^-HUM* 

>f l/>f 1/7$ U— h (PTT) T*fe^„ ::i?PT 

Tti*, fi/7*;uB$afiE#tLh i ;/fu>y;3 

*»tLfc#yiXf^1ffc5, KPTTCIt, 105 
;u%5fe-ST*te(D*S^f£»^^^L-CtJ:t>o 

;u», 5-2j«;^AXM/*<f V7$;i/i, 3, 5-$?a 

tt, 3, s-v*;i,7K>B*>tf>x;u*:/ftMJ?* 
1, 4-?*>i?3|--jK * 

— 1. 4-*>^P^**>5*— 1. 4-v^7 

1, 4-*>^p^**>i?*;u*>M*a)xxT^»i4 
[ooi8] jMBWizm^tfy^-rctt, &sr=&c 

*B^ftjDXR(D%^^*«ItLSffl)ftiI-r4fc«)fc, 

aao. oi-2/ima)aibf$>so. oi-3i§ 

%^£f £C Li** *9SPJ(zfflUS^y7-(3D 

Sfigttg [*] 141. 0-1. 6-CSd*^SX)<&€)o E 
CfftKttl. 1-1. 5, ttlzHF* L < tt 1 . 2- 
1. 4-efc*. ca>IBB0#'J^-Sffll*4Ci-CI*C 



(I) It consists of poly trimethylene terephthalate where 90 mol 
e% or greater is formed fixnntrinEthyiene terephthalate repeat 
urrit,satisfies requisite of below-itEntioned (G) to (J) false-twist 
yarn wWchdensely is made feature. 

(G) Intrinsic viscosity : 1.0 to 1.6 

(H) Extension and retraction elongation : 180 to 300% 

(I) Extension and retraction modulus : 80 to 100% 

(J) Grimp number : 4to30/cm 

Manufacturing method of 5. false-twist yarn 

(I) Manufacturing method of false-twist yam which drawing fals 
e-twisting it does with false-twisting rate 500 to 1200 nVrrin 
and the Maication temperature 165to210°C making use of 
PTT fiber which is stated in any of theabove-mentioned (I) to 
(IV), densely makes feature. 

[001 7] Below, this invention is explained in detail. 

( 1) Such as polymer starting material 

Polymer which is used for this invention is poly trimethylene te 
rephthalate (PTT) where 90 mole% or greater isformed from 
trimethylene terephthalate repeat unit. It is a polyester which 
PTT, designates terephthalic acid as acid component hereand 
designates trimethylene glycol (Even 1,3 -propanediol you 
call) as diol component. It is possible to said PTT , to contain 
other copolymer component under thelO mole%. As that kind 
of copolymer component, you can list sodium 5- 
sulfoisophthalic acid , 5 - potassium sulfo isophthalic acid , 3,5- 
di carboxylic acid benzenesulfonic acid tetra butyl phosphonium 
salt ,the 3,5-di carboxylic acid benzenesulfonic acid tributyl 
methyl phosphoniumsalt , 1,4 - butanediol , neopentyl glycol , 
1,6 - hexamethylene glycol , 1,4 - cyclohexanediol ,1,4- 
cyclohexane dimethanol , the adipic acid , dodecanedioic acid 
and 1,4 - cyclohexane dicarboxyiic acid or other esterified 
monomer. 



[0018] To polymer which is used for this invention, according 
to need and various additive , or it is possible to copolymerize 
nix matting agent and the etc other than for example 
whitener, heat stabilizer , foam inhibitor, bluing agent , the 
fire retardant , antioxidant , ultraviolet absorber , infrared 
absorber, crystal nucleating agent , fluorescent whitener and 
the titanium dioxide. Especially, at time of yarrhspinningand 
feather at time of thepostprocessing and in order to control 
yam break, titanium dioxide of average particle diameter 0.0 1 
to 2 mtheO.Ol to 3 wt% is contained densely is desirable. 
As for intrinsic viscosity [ ] ofpolymer which is used for this 
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wtrs!sa*t?<DS#ffi«aDxtticfitifc ptt-po 



[0 0 19] *aS)[zfclt*#V-7-G>«l»ttg 
[J?] »• K9^K*gtt*ffll^ 3 5°C, o-* 
□ D7x/-;u*T*0tt*$gr? s P £;lgC (g/10 
0= yijy hiU) 0ttr? s p/CSSB*P(=n» U 

[ ;? ] = I i m ( ^ s p/C) 
C-0 

[0 0 2 0]fl;ttf, fU7^l/B$fcl4fb7j;i» 

>f h7?h+vh\ B&an^A, Bi7y*v') 

vh\ HilHbTV^V, B»7>f : E>tl^f:(l!l 
£SSADU 2 5 0-2 7 OtTaETIttSfiiSi 

-ii/ti^t»fitf3 ooj«T0>*«1*a>£f£**iw 

Sfi9»gtt* 2OO-2 2O c C0)tBH-Cfc*Ct3S<, 



[002 1] (2) PTTSUt 

(I) *%W0PTT9mkLTlt, TIE (A) - (D 



invention it isnecessaryto be a 1.0 to 1.6. Furthermore it is a 
preferably 1.1 to 1.5 and a particularly preferably 1.2 to 1.4. 
toughness with high tenperature is raised for first time by fact 
thatthe polymer of this range is used it is possible densely, it can 
acqirirethe PTT - POY which is siqDerior in drawing twist 
processabililtyinM^^eedwhidiisiTHdetheobjectof this 
invention. When intrinsic viscosity [ ] is under 1.0, drawing 
faJse-twistingwith high speed revelationof intensity with high 
tenperature which is required becomes difficult. On one hand, 
when intrinsic viscosity exceeds 1 .6, because because the melt 
viscosity is too higfr melt fracture and yam-binning defect 
occur at time of theyarn-spinning it is not desirable. 

[0019]FurtrmiDre,itisavaluewh^ ] 
of polymer in this invention,extrapolated specific viscosity 
spin 35 °C and o-chlorophenol and ratio sp/Cof 
concentration Qg^l 00 ni) in concentration zero making use of 
Ostwald viscometer, followed to theforrrula below andsougjit. 

[]=4in(^Q 

C 0 

known method can be used that way as production method of p 
olymer which is usedfor this inventioa 

[0020] It designates for exarrple terephthalic acid or dimethyl t 
erephthalate and tiimethylene glycol as starting material, 
esterifi cation reaction or ester exchange reaction doingunder 
ambient pressure or undo* pressurizing including one, two kinds 
or more of metal saltsuch as mixture of titanium tetra butoxide , 
calcium acetate , magnesium acetate , cobalt acetate , the 
manganese acetate , titanium dioxide and silicon dioxide, next, 
it adds catalyst such as the titanium tetra butoxide, antimony 
trioxide and antimony acetate, condensation polymerization 
imdCT\^cuumck)eswiththe250to270 o C In addition, with 
step of option of polymerization,the stabilizer is added before 
preferably condensation polymerization with viewpoint where 
molecular weightdensely such as improvement of whiteness, 
irrprovement, PTT oligomer andthe acrolein and ally! alcohol 
of melt stability can control formation of theorganic substance 
of 300 or below is desirable. In order to raise degree of 
polymerization of polymer, as description above afterdoing 
melt polymerization , solid phase polymerization is done under 
nitrogen or under vacuuny t is desirable densely, tenperature 
which does solid phase polymerization is range of 200 to 220 
°Q it is desirablefrom viewpoint that densely, controls 
coloration and melt adhesion ofthe polymerization rate and 
polymer. 

[0021] (2) PTT fiber 

(I) As PTT fiber of this invention, it is necessary to satisfy requ 
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isiteofthebelowKnennoned(A) to(D). 



(A) gfgttg 1.0-1.5 

(B) tfB9r$ 0. 0 3-0. 0 7 



(C) ttBrfflS 40-1 40% 

(D) ^*0e-<7<i : 0. 0 1-0. 10 
c N/d t o x 

o *fc*»8ra>Wxa>RB"C**, U*ft 
t*<S5-efcSo c®fctt£litttt£ttSBBa>iEtilS 



[0 0 2 2] SKttgtfSLT 
l>4o »^0^b^fc^tiBlRl14<7)tlSi:LTtt«Bf# 

J6£tfft < X*tt(c»3S RTflB-e *6PTT-POYt4 
5o 



[0023] ( i) HBSffig (A) 
«*tfl>£®ttg [f|] 141. 0-1. 6-Cft«&S*<fe 

6i§gT-<BS#<E&»DX!£icg;h,fc PTT-POYift 
So mmftg. In] 3&<1. o*fto>«£ii. iS2T-oS 
#{EBAJXB#**i6ifcB a e®* 7*xa>JBB*<HBi 
«4. BBttStfl. 6 ^ffltt 

fcy, tt*fttt«B»LTfc#*A<R»ttBi:fcofc» 
tf — 5?fiSa<*£<, BM*y^OMBL^1l« 
CiA«i?SS^ofc«r4. GSIt<*)*iBlttgl4#£ L < 
tt1. 1-1. 5. t»t»*L<l*1. 2-1. 4-C& 



(A) Intrinsic viscosity : 1 .0 to 1 .5 

(B) Birefringence ratio : 0.03 to 0.07 

(Q Elongation at break : 40tol40% 
(D)Peakvalue : of thermal stress 0.01 toO.l OcN/dtex 

It is a problem of first of this invention, in order to make drawi 
ng false^twisting ofthe high speed which is not occurrence of 
feather and yam break andstabilizes possible, it is necessary to 
raise degree of polymerization of fiberin order to raise 
toughness with high temperature, to make degree of 
orientation of the certain range and intertwinement of 
molecule. In addition in order it is a second problem of this 
invention, to cancel tighteningof fiber, in order for yarn not to 
contract largely on the yam bobbin, molecule doing orientation 
excessively, it has not become thestate which tension is done, it 
is important densely. For this fiber degree of orientation of 
certain range, it is necessary to make the tensioned state. 

[0022] As index of degree of polymerization, intrinsic viscosit 
y is suitable. As index of orientation, birefringence ratio of 
fiber is suitable, elongption at break is suitable as index of 
intertwinement and orientationof molecule. In addition, peak 
of thermal stress is suitable as index whichdisplays tensioned 
state of fiber. Therefore, intrinsic viscosity of fiber, by fact 
that peak value of the birefringence ratio , elongation at break 
and thermal stress satisfies aforementioned range, thedrawing 
false-twisting with high speed which is stabilized for first time 
withoutthe feather and yam break is possible, is not occurrence 
of ti^ening^ndbdgeard becomes PTT-POY which 
producible it is possible inthe industrially. 

[0023] (I) Intrinsic viscosity (A) 

As for intrinsic viscosity [ ] offiberitisnecessarytobea 1.0 
to 1.6. toughness with high temperature is raised for first time 
by fact thatthe intrinsic viscosity of fiber is this range it is 
possible densely, itbecomes PTT - POY which is superior in 
drawing twist processabililty in high speed which ismade 
objective of this invention. When intrinsic viscosity [ ] is 
under 1 .0, drawing false-twisting with high speed revelationof 
toughness with higfr temperature which is required becomes 
difficult. On one hand, when intrinsic viscosity exceeds 1.6, 
because melt viscosity istoo high to occur, only nonuniform 
fiber it can acquire melt fracture and theyarn-spinning defect at 
time of yan^spinning and it becomes, adjusting spinning 
condition,the peak value of thermal stress where molecule 
becomes tensioned state to be large,the tightening only easy 
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[0024] ( i i ) «H«t* (B) 
«*ttDiS@«f*gl*0. 0 3-0. 07T?fc6£ga<fc& 

0. 0 3 5-0. 0 6 5-Cfty. HC:#£L<l*0. O 
40-0. 060t'fi4o 



[0 025] (ill) &Br#g (C) 
«Bt#KI*4 0~1 4 0%-C&SZt3&<i&5T?fcSo 58 

5:t^4<54o ?»©T<*S0tf$Li>lGfflli5O 
-1 2 0%T-fcy, HK$F£L< 1*6 0-1 oo%r*fc 

So 



[0 0 2 6] ( i v) 8&Jfc*0)tf-2fi! (D) 

tt«<7)»Jfc*<Dt?— pmtO. 0 1-0. 10cN/d 
t e xffeWfcJo ffilf<D&J£*a)fcf-£{iirt<0 
. 1 OcN/d t e x£SS7lS«£tt, «ttA<agfcR 

»LfcttBi=ftoTfc % y, tettrsa*<38<, 

<7>&i£*a)tf-?fiI/)<0. 0 1*S5XMi, 

»rt?4fctf>K, #»y*ic«tt*<smtLfcy, efitt 

tttf«R»bLTL*ofcy. »«^Sfe<«oTL*o 
f:UL, »aT»0)K#fi«»XtX»tt(zff3Ctl« 
*ft<ft«. fi8^l(7)»ff*<7)tf-<7{ild:»*L<ttO. 
015-0. 0 8cN/d t ext^y, Il:tf^L< 
l*0. 02-0. 0 6 c N/d t e xTJfca* 



[0027] (II) PTTm&0)®1±m 



fiber it can acquire, intrinsic viscosity of fiber being a 
preferably 1.1 to 1.5 and a particularly preferably 1.2 to 1.4, it 
is 

[0024] (Ii) Birefringence ratio (B) 

As for birefringence ratio of fiber it is necessary to be a 0.03 to 
0.07. When birefringence ratio of fiber exceeds 0.07, 
elongation becomes lowbecause degree of orientation of fiber 
becomes high, drawing false-twisting with high speedbecomes 
impossible. In addition tightening occurs because power which is 
ccmtractedbecornes strong, birefringence ratio of fiber does 
under 0.03, because orientation is lowretaining with room 
tenperature, boiling water shrink ratio or other property 
change over time, fiber becorresbrittle and/or, does drawing 
false-twisting with hi$i speed in industrially it 
beccraEsirnpossible densely, birefringence ratio of fiber with 
preferably 0.035 to 0.065 , furthermore is preferably 0.040 to 
0.060. 

[0025] (Iii) Bongation at break (Q 

Elongation at break is 40 to 140 %, it is necessary densely, elo 
ngation at break under 40 % because elongation is too low, at 
tirreofthe yan>spinning and feather and yarn break occurs at 
time of false-twisting. When elongation at break exceeds 140 
%, retaining with room tenperature, boiling water shrink ratio 
or other propertydoes change over time, fiber becomes brittle 
and/or, does drawing false-twisting withthe high speed in 
industriaUyitbecQnrsinpo^ Range where 

elongation at break is desirable with 50 to 120 % , furtherrnore 
isthe preferably 60 to 100 % 

[0026] (Iv) Peak value (D) oftherrml stress 

As for peak value of thermal stress of fiber it is necessary to be 
aO.Ol to 0.1 OcN/dtex. Case peak value oftherrml stress of 
fiber exceeds 0.1 OcN/dtex, fiberexcessively has become state 
which tension is done, after thepower which is contracted is 
strong, retracting contracting largely,the tightening occurs, 
peak value of thermal stress of fiber under 0.01 , power whichis 
contracted weakness in order to pass, fiber volume 
deterioratesin winding, because orientation is low retaining with 
room temperature, theboiling water shrink ratio or other 
property does change over time, fiber becomes brittle and/or, it 
becorresirnpossible to do drawing false-twisting with high speed 
in industrially, peak value of thermal stress of fiber with 
preferably 0.015 to 0.08 cN/d tex , furthermore is thepreferably 
0.02 to 0.06 cN/dtex. 

[0027] (II) Such as property of PTT fiber 

(I) At time of high temperature of fiber property 
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1 Bot-caiiKfcttKtjflLvc, Test*ytm*ti 

S * 7 9 I2I±T? & « Z 1 * L IS 



*7*X = &g (c N/d t e x) x 
V"#S (%) 

g©¥**o)a-cara)*<ais *7***<9*ss-ei* 



[0 0 2 8] ( i I ) ffig (E) 

««©egtt1. 3 2 0-1. 3 40g/cm 3 T-fc6 
ZtfiW* LI*. *K4<1. 3 4 0 g/cm3£Jg*£ 
fc*IBftjM6£LTL*5. «ftttWat?B«t^ tt 
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With 1 60 °C toughness which is calculated is 9 or greater frorrbe 
low-mentioned foraula nBking use of intensity and elongation, 
it isdesirable densely. 

Toughness = intensity (cN/dtex) X elongation (%) 

In order to control feather at time of false-twisting of HI land 
yarn break, fiber is difficult to be cut off with processing 
tenperature, itis irrportant densely. This difficult to be cut off, 
intensity of above Foimila which when thefiber is cut off, 
shows energy sirrply, is called toiighnessgenerally and displaying 
with product of square root of elongation aregood toughness 
under 9 yarn break becomes easy to do with high tenperature^t 
becomes impossible to do drawing false-twisting with high speed 
in industrially, toughness 10 or more is desirable, 1 1 ormore 
furthermore is desirable. If as for upper limit of toughness 
there is not especially restrictionand is high high extent it is 
good 

[0028] (Ii) Density (E) 

Density of fiber is 1 .320 to 1 .340 gfanB, it is desirable densely. 
When density exceeds 1 .340 g / crrt3, volumen deterioration 
occurs. Reason is not clear, fiber where density is high 
crystallinity becomes high, surface ofthe fiber itself and fiber 
hard As a result, when contacting, surface area to become small, 
because ttestatic coefficient of friction between yarn-yam 
goes (town, that you can think of yarn andthe yarn whether is 
not. In addition, feather and yam break become easy to occur 
case ofthe false-twisting, stabilize in industrially and do false- 
twisting it becomesinpossible densely. On one hand, density is 
not locked under 1 .320 gfcrrfl molecule, the fiber contracts and 
tightening occurs, there are times which propertyof fiber does 
and change over time cannot acquire false-twist yarn of 
samequality with identical condition over long period density 
preferably 1.322 to 1.336 gfaiB , furthermore is preferably 1. 
326tol.334gfai6. 
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[0029] (Iii) Boiling water shrink ratio (F) 

Boiling water shrink ratio of fiber is 3 to 40 %, it is desirable den 
sely. When boiling water shrink ratio exceeds 40 %, molecule 
tightening occurs becauseit becomes state which tension is done, 
retaining with the room temperature, peak value or other 
property of boiling water shrink ratio and thermal stress 
changes, stabilizing overthe long period, drawing false-twisting 
with high speed becomes inpossible. In addition under 3 %, 
fiber becomes brittle and when thefalse-twisting becomes 
difficult because feather and yarn break occurfrequently, it is. 
boiling water shrink ratio with preferably 4 to 20 % , 
furthermore is preferably and5to 15%. 
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[0030] (Iv) With wide angje x-ray diffraction observation of di 
f&action peak of crystal derivation 

Regarding to this invention, fiber doing, crystallization constoru 
ction islocked, namely diffraction peak of crystal derivation is 
observed with thewide angle x-ray diffraction densely is 
desirable. Below , concerning wide angle x-ray diffraction you 
detail making use of thedra wing. Case where X-ray was 
irradiated iknn perpendicular direction vis-a-vis thefiber pattern 
when diffraction peak which in Figure 1 - (J2) derives in 
crystal as representative example of diffraction pattern of direct 
running direction vis-a-vis fiber axis, isobserved, pattern when 
diffraction peak which in Figure 1 -(jp2) derives in thecrystal 
is not observed is shown. X-ray has used CuK line here, 
crystal shape where FIT belongs to triclirric crystal shape is 
taken, it is knowndensely, ( Polymer Preprints, Japan ,Vol.26, 
p427(1997)) because of this when fiber crystallization it has 
done, thediffraction peak which in 2 =15.5 ° vicinity of 
direct running direction derives in (0 1 0) planevis-a-vis fiber 
axis is observed 

[003 1] Regarding to this invention, as shown in Figure 1 - (jpl), 
whether or not thewide angle x-ray diffraction intensity of 
orthogonal direction satisfies below-mentioned formula, vis-a- 
vis the fiber axis it decided whether or not with, diffraction 
imagq was observed of . 

11/12 1.0 

However, maximum diffraction intensity ofll :2 =15.5 to 1 
6.5° 

12: Even diffraction intensity of 2 =18 to 19° 

Broad diffraction which on one hand, with Figure 1 - (jp2) deriv 
es in amorphous isnot observed just is observed, as for peak 
which derives in thecrystal like Figure 1 - (J2). IntWscase 
above Formula isnot satisfied By fact that diffraction peak 
which with wide angle x-ray diffraction derives in crystalis 
observed, fiber does crystallization clearly, construction is 
locked,imderstands densely. When diffraction image which 
derives in crystal is not observed, fiberhas not done 
crystallization. Therefore because molecule is not locked, fiber 
coritracting, thetighterring occurs, property of fiber does and 
change over time stabilizingover long period, false-twisting is 
not possible. Value ofll /I2 preferably 1 . 1 or more , 
furthermore is preferably 1 . 2 or more. 

[0032] (V) Intensity 

Strength of PIT fiber of this invention is above 1 .3 cN/d tex, it 
isdesirable densely. When under 1.3 cN/d tex because strength 
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is low, unwinding doing the yarn arai feather and yarn break 
occur frequently occasion wherette false-twisting is done. 
Above preferably and 1.5 cN/dtex, furthermore it is above 
preferably 1.7 cN/dtex. 

[0033](Vi)U% 

U % of fiber is 0 to 2%, it is desirable densely. U%isvaluewhi 
ch was sought from fluctuation of massof fiber sample with 
Zellweger Worchester KKmake Lfeter * TE ST ER3 . With 
said equipment case where it passes through fiber sample 
between theelectrode fluctuation of mass can be measured due to 
change ofthe dielectric constant. When it passes through said 
equipment with constant rate , unevenness kindof curve which 
is shown in Figure 2 is acquired Following to Formula (1) in 
Figure 2 from result, it seeks theU%, it is possible densely. 
When U% exceeds 2 %, it occurs frequently at time ofthe false- 
twisting and/or, only false-twist yarn where dyeing unevenness 
and crimp unevenness arelargp not be able to acquire feather and 
yarn break it becomes. U % is 1.5 % or lower, it is desirable 
densely, furthermore it is apreferably 1 .0 % or lower. Of course, 
U % if it is low, low extent is good 

[0034] (Vii) Shape of fiber 

As for PTT fiber of this invention, multifilament is desirable. 
As for total fineness as for especially limitation it is not done. 
As for usuallyasfor5 to 400 dtex, preferably 10 to 300 dtex 
and single fiber finenessespecially limitation it is not done, but 
0. 1 to 20 dtex and preferably 0.5 to 10 dtex furthermore it is 
apreferably 1 to 5 dtex. As for cross section shape of fiber, 
circle, triangle and otherpolygonal shape , there is not, 
restriction such as flat, Ltype, Wtype, cross shape , square 
and dogbone shape with center-filled fiber and is good with 
hollow fiber. 

[0035] (3) Cheese package 

Fiber of this invention is wound in cheese package, it is desirable 
densely. It foflows to mocfcrmzation* streak 
twisting step of recent years, itis wound with possible cheese 
package of large conversion namely large scalewinding of 
package, it is desirable densely. In addition when by fact that it 
makes cheese package, unwinding doingthe yarn at time of 
false-twisting, fluctuation of unwinding tension becomessrrall, 
processing which is stabilized becomes possible. 

[0036] (I) Bulge ratio 

Cheese package where fiber of this invention is wound bulge rati 
o is the20% or Iowa, it is desirable densely. Figure 3 -(J2) 
shows cheese package (100) which is wound in shape where 
yarrris desirable. It is wound in cylinder thread layer ( 1 04) 
where yam formed planar endface (102) on theyarn bobbin or 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.16 



JP 02061 038A Machine Translation 



/OUvtt, 03- (P) lz^-TJ:5^#*COitX$g 
(1 00) OKb^0feSS® (1 

0 2 a) -Z&io 



[0037] rtfrVmtlt* 03- H) *fcliH3- 

(q) ic^rsniia^'SQ&tf. atKbA,-eL*«>gB 

So 

/<;bi;^= ( (R-Q) /Q) X 1 0 0% 
^-Xtt/^^-v<&/^Uv^rt<2 0%£&*£t,<DI* 

a*Ri-«*^iBi*iPff-e*fl:<tt-3fcy, »ffa*a> 

<D»£tt«ratfft*J:y tajo&5fctf>(3S&-f 

5?*tt 1 5%BlT"Cfty. I(:ff*L<tt10%JilTt 
&6o t*>5A/0%A<fiiSF£LLN 1> 



[0 0 3 8] ( i i ) W--v»tt 
, SEI=ff*L<tt2 kgfel±, L<l*4k gft- 



[0 0 3 9] *fc, iSST*E#(5S^fi9f5li. 

***Mt4<Kiifc6, ****** y * 

fctt. &e±<Dttlt®SMQ$40~300mm&r£ 
:t*<8*Ll^ #«4<3O0mm$a?l*i:j|IBr-& 

L*5o My4 0mm*x-ettiiAtttt<4:«ta>a) 

(6126 0~200mmtfJ:y*?3:L<, 70~150m 



other winding core (103). When as for bulge, as shown in 
Figure 3 - (jp2), clamping force workec&rongjy with 
contraction of volumen yam, volumen yamslid, it is a endface 
(102a) which has swelling of cheese package (100) which 
happens. 

[0037] Bulge ratio coil width Q of innermost layer which is sho 
wnin Figure 3 - (jP 1 ) OT theFigure 3 - (jp2) and, most 
measuring coil width Rof portion which has expanded^ value 
which it calculated making use of below-irentionedformula. 

Bulge ratio ={(R- Q)/Q} X 100 % 

As for those where bulge ratio of cheese package exceeds 20 % t 
hevolumen yarn deteriorates when conveying and unwinding 
becomesinpossible, yarn break , feather and dye splotch etc 
are easy to happenwith mottling of unwinding tension. When 
it is worst, it conveys in order to protrude in comparison 
withthe yarn bobbin it becomes impossible endface densely. In 
addition tightening is large, when it steps coming off from 
thespincfleof winder, ismany. preferably bulge ratio with 15% 
or lowCT,fiirthennore is preferably 10%or lower. 0%ismost 
desirable of course. 

[0038] (Ii) Cheese package geometry 

When producing in industrially, frequency which exchanges yar 
n bobbin tothe case of yarn-spinning is decreased, quite it is 
more important thanthe viewpoint of improvement and cost 
reduction of operating efficiency densely. In addition, after 
using cheese package regarding false twist step, it connects 
tothe following cheese package and it is packed and uses, but 
also quite it isimportant from viewpoint of improvement and 
cost reduction of operating efficiency todecrease frequency of 
this connection being packed Therefore, fiber of this 
invention of 1 kg or greater is wound in said cheese package, it 
is desirable densely, furthermore preferably 2 kg or greater and 
it is apreferably 4 kg or greater more. Under 1 kg frequency of 
yarn bobbin exchange and frequency of theconnection being 
packed to be too high it becomes difficult toproduce in 
industrially. 

[0039] In addition, case where drawing false twist is done with h 
igh speed, whencancelling fiber from yam bobbin, as tension is 
lowered,fluctuation of tension is held (town, it is desirable 
densely. PTT fiber because coefficient of friction is high in 
comparison with PET etc, when with high speed fiber unwinding 
it does from yarn bobbin, theyam break and feather are easy to 
occur. In addition it is not easy tension to be easy to fluctuate, 
the uniform false-twist yam to obtain For this, coil width Q of 
fiber on yam bobbin is designated as the40 to 300 mm, it is 
desirable densely. When coil width exceeds 300 mm, when 
cancelling, as teisonbecomes high, tension variation becomes 
large, coil width under 40 mm as for tension low, end of 
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thevolunrayambec^^ 

unwinding, coil width 60 to 200 mmismore desirable, 70 to 
150nmfurthenroreisdesi^ yarn bobbin diameter is 50 to 
250 mrr* it is desirable densely, it is a more preferably 80 to 
150 ran yarn bobbin which is used for this invention is good 
being formed withwhichever of phenolic resin or other resin , 
metal and paper. In case of paper it is a thickness of 5 mm or 
greater, it is desirabledensely. 

[0040] (4) Manufecturing method ofPTT fiber 

Next FIT fiber of this invention and method which obtains che 
ese package areillustrated FIT fiber of this invention, 
extrusion it is from spinneret making ise ofthe FIT polymer 
of intrinsic viscosity 1.0 to 1.6, with spinneret surface 
tenperature as 255 to 290 °C cooling thedissol ving 
rmltifilament, after changing into solid multifilament, is 
acquired in the basic by with winding tension of0.02to0.20 
cN/d tex retracting with velocity of the2000 to 4000 rrYrrin. 

[0041] ManufactAiring method where FIT fiber of this inventio 
n is desirable below is detailedmakinguse of Figure 4 and Figure 
5. 

1) it supplies FIT pellet which first, with dryer 1 is driedto wat 
er content of 1 00 ppm or less to extruder 2 which is set to 250 
to 290 °C andmelts. dissolving FIT liquid transport is done in 
spin head 4 which is setto 265 to 295 °C, weighing is done with 
gearpunp. after that, passing by spinneret 6 which possesses 
hole ofthe plural which is mounted in spinneret pack 5 
extrusion it is done insidethe yarn-spiiming chanter 14 as 
dissolving rmltifilament. As for water content of FIT pellet 
which is supplied to extruder, the50 ppm or less is desirable 
from viewpoint that, controls degree of polymerization 
decrease ofthe polymer, furthermore it is a preferably 30 ppm 
or less, tenperature of extruder, capacity of extruder, with 
intrinsic viscosity and theshape of FIT pellet chooses 
optinum tenperature from inside above-mentionedrange, it is 
desirabledensely. tenperature of extruder is range where 255 
to 280 °C is more desirable, polymer which is melted with 
extruder hqirid transport isdonenextinthe^)inhead4, 
weighing is done with gear purrp, extrusion is done from the 
spinneret 6. 

[0042] Regarding to this inverdon,itisaorieofthir^inporta 
nt pointwhich designates spinneret surface tenperature as 255 
to290°C As for polymer of polymer namely high degree of 
rx>lymerization where intrinsic viscosity is hi^ibecause melt 
viscosity and decompression viscosity are high, like POY when 
theyarn-spirming which is retracted with high speed is done, 
next kind ofproblem occurs. 

* yarn-spinning taisionbecorring hi 
ently. 
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* yarn unevenness occurs. Because of this yam break ami feath 
er occur frequently at timeof drawing false-twisting. 

Polymer where * decorrpression viscosity is high is pulled unrea 
sonably and in orderto extend, molecule excessively becomes 
state which tension isdone, peak value of boiling water shrink 
ratio and thermal stress becomes large. As a result tightening 
occurs 

Polymer where * elongation viscosity is higfi is pulled unreasona 
bly and entangjementof molecule fully is unraveled in order to 
extend when it is notpossible densely, does drawing with 
drawing false-twisting , tension rxcomingjiigh, because feather 
and yam break occur frequently, fully pullthe molecule and 
arrange and is not possible densely, strengtharri extension and 
retraction modulus of processed yam which is acquired become 
low. 

[0043] When spin head temperature is made high in order to lo 
wer melt viscosity and elongation viscosity,the thermal 
decomposition becoming extreme, fiber which is acquired colors, 
itstops showing strength which it can be satisfied because degree 
of polyrrerizationgoes down, drawing false-twisting with high 
speed becomes impossible. In order to solve this kind of 
problem, spinneret surface terrperature is designated asinside 
range of this invention, it is necessary densely, spinneret 
surface temperature occurs under 25 5 °Q above-rnenti oned 
problem such asoccurring frequeartlyandyamimevennessof 
yam break and feather. In addition, when spinneret surface 
terrperature exceeds 290 °Q thermal decomposition is 
extremeeither, colors yam which is acquired, does not showthe 
strength which in addition it can be satisfied and or, drawing 
false-twisting withthe high speed becenres impossible, 
spinneret surface terrperature 260 to 285 °C is desirable, 265 to 
280 °C furthermore is desirable. 

[0044] In order to make this kind of spinneret surface terrperat 
ure, as spin head terrperature is made appropriated heating 
tube is installed in spinneret directly below densely is desirable, 
spin head terrperature makes 265 to 295 °Q it is desirable 
densely, it makes the270 to 290 °C, furthermore it is desirable 
densely, it makes 275 to 285 °C,especially it is desirable densely. 
In addition heating tube terrperature 100 to 350 °C is desirable, 
150 to 300 °C furthermore isdesirable, 200 to 250 °C especially 
is desirable. As for length of heating tube, workability of effect 
and yanbspinrring wtrichundo intertwinement of polymer 
conpared to thinking, 50 to 300 mnis desirable, 100 to 250 
rrm furthermore is desirable. 

[0045] Regarding to this invention, it pulls polymer which extr 
usion is doneexcessively and because it does not extend, it 
designates draft atthe time of yarrhspirming as range of 100 to 
1000, it is desirable densely, spinning draw is value which is 
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Spinning draw = V2/V1 

However, case where it is pushed out fromVl : spinneret linear 
velocity (rrfrrin) ofthe polymer 

V2: 1st roll rate (rrrtrin) 

(When 1st roll is not used, windup speed) 

Draft under 100, extrusion pressure becomes high or, meltfiact 
ureoccurring, elongation or other property unevermess large 
because spinneret diameter becomes too srmll,the degree of 
orientation and elongation come off from range of FIT - POY 
of thethis invention because windup speed is too slow. When 
draft exceeds 1 000, polymer is pulled unreasonably andin order 
to extend, before various problem which was inscribed becomes 
easyto occur, spinning draw 150 to 800 is desirable, 200 to 
600 furthermore is desirable. 

[0046] As for spinneret, diameter ratio of 0.25 to 0.7 mm, di 
ameter and thelength is range of 1:0.25 to 1 :3, it is desirable 
densely, diameter under 0.25 mm, when ratio of diameter and 
lengthexceeds 3, extrusion pressure to become too high 
extrusion becomesdifBcult and/or unevermess of fiber becomes 
large and/or is easy. On one hand, when diameter exceeds 0.7 
mm, unevermess of fiberbecomes large. In addition ratio of 
diameter and length becomes deformed, islacking under 0.25, 
while using long period spinneret, spinneret densely is. 

[0047] 2) next, dissolving multifilament which was pushed out f 
romthe spinneret, cooling, is changed into solid rrultifilament. 
Cooling does, applying cool air of 0 to 40 °C to dissolving 
rmltifilament,it is desirable densely. As for solid rrultifilament 
until it is retracted, finishing agent is granted with the finishing 
agent applicator 10 densely is desirable, bundling property of 
fiber, antistatic and slipperiness etc becomesatisfectory by 
granting finishing agent, form of cheese package which arthe 
time of winding and feather and yarn break occur 
controldensely at time of false-twisting, retract is 
rmintainedsatisfactorily, it is possible densely. 

[0048] Finishing agent, with solution or oil itself which melted 
aqueous ermlsion liquid and oil which errulsify oil making use of 
ermlsifier in thesolvent, bundling behavior of fiber, antistatic 
and lubricity etc issomething which irrproves here, oil, 
including 1 kind or more of polyether of aliphatic ester , 
mineral oil and molecular weight 1000 to 20000, blend where 
these sum totals are 40 to 90 wt% isdesirable here, selects 
according to need corrponent densely is desirable. 

[0049] Regarding to this invention, as for oil it grants to fiber a 
s theaqueous ermlsion liquid of density 1 to 20 wt% densely it is 
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desirable, deposition variation of oil is controled by feet that it 
makes the aqueous emision liquid, foam of volumen yarn is 
made satisfactory, densely itbecomes easy, density of aqueous 
errulsion liquid 2 to 10 wt% is more desirable, 3 to 7 
wt%especially is desirable. When density of oil is low, in order 
desirable amount of finish todeposit in fiber, it is necessary to 
grant finishing agent of large amountto fiber, density under 1 
wt%, finishing agent quantity becomes too many, grantsto 
fiber densely becomes difficult. On one hand, when density 
exceeds 20 wt%, viscosity of finishir^agentbecomeshi^i, 
furthermore oi 1 of constant amount depositing in thefiber , way 
when doing, because quantity of finishing agentdecreases, 
difficult to grant oil to uniform in fiber. 

[0050] As for oil 0.2 to 3 wt% it deposits vis-a-vis weight of th 
efiber densely it is desirable. Under 0.2 wt%, effect of oil is 
small, yarn rose It is enough with static electricity , yam break 
and feather occur due tofriction In addition when it exceeds 3 
wr%, resistance when running of the fiber becoming too large, 
oil depositing in roll, hot plate and guide etc these are 
polluted As for oil 0.25 to 1 .0 wei^it % it deposits vis-a-vis 
weight of thefiber densely to be desirable, it is a particularly 
preferably 0.3 to 0.7 weight %. Portion of oil has been allowed 
to have permeated to fiber insideof course. 

[005 1 ] Method which uses guide nozzle which is disclosed in met 
hodand for exanple Japan Unexamined Patent Publication 
Showa 59 - 1 16404 disclosure etc which use oiling roll of 
public knowledge as method wrrichgrants finishing agent, can be 
used, but in order to control occurrenceof yarn break and 
feather in friction of finishing agent applicator itself, method 
whichuses guide nozzle is desirable. Position where finishing 
agent is granted to fiber, inside the chamber 14, inside zone 15 
which fiber heat treatment is done is good arrysite before 1st 
roll 1 1 , and between these zone, but dissolving multifilament 
being cooling air 9 , being cooled to room temperature, 
immediately after being changed into solid rrultifilament 8, 
position where itis closest to spinneret is desirable. Because 
fiber when finishing agent is granted, because converging it 
isdone sirrultaneously, extent air resistance where this position 
is close tothe spinneret is lowered, it to be possible densely, 
occurrence of the yarn break and feather is held down, is 
possible densely. 

[0052] 3) it is good retracting solid rrultifilament 8 which grant 
s oildirectly with winder , but 1st roll 1 1 or other one time 
after winding in theroll which is toning, it retracts with winder, 
itisdesirabledensely. Because by fact that speed of roll and 
winder isadjusted windup tension is controlled densely becomes 
easy. 12 self is free roll which is not driven here. In addition as 
for solid rrultifilament as for 8, before retracting, theheat 
treatment is done, it is desirable densely. By fact that heat 
treatment is done, crystallization doing fiber, itlocks 
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conslruction densely it to be possible, because you can control 
thechange over tune of fiber property which is in tigjtfening 
and storage. 

[0053] As therrral processing method of fiber, with 1st roll 11 
of Figure 4 thermal processing toother than method which is 
done, with 1st roll 1 1 and/or 2nd roll 16 of Figure 5 - (jpl) 
thethermal processing method of doing. From 1st Nelson roll 
17of Figure 5- (jp2) with inside any one of 2nd Nelson roll 18 
or theroll of plural thermal processing method of doing. With 
1st heater 19 and/or 2nd heater 20 of Figure 5 - (jp3) thermal 
processing method of doing, method etc which thermal 
prc<£ssing is done is listed by 1st heater 19 of the Figure 5 - 
(jp4). In case of Figure 5- (jp3) and (jp4),itisgpoddoing 
thermal processing withthe heater with roll in addition to 
thermal processing. 

[0054] Heater of contact type, making use of noncontacting 
heater which you are notcrarcerned as heater which is used for 
heat treatment. In addition, it is good even with method which 
uses heated gas. It is more desirable than among these, method 
which uses heated roll,doing above-mentioned roll and rate 
adjustment and heat treatmentof winder simultaneously and 
being possible densely. Regarding to this invention, heat 
treatment it does with roll with, the self with roll which has 
been driven heat treatment to do, with the free roll heat 
treatment it has not done, it has shown densely, but doing 
theheat treatment of course with free roll, you are not 
concerned 

[0055] Temperature of heat treatment is 50 to 170 °Q it is desi 
rable densely. Under 50 °C fully crystallization doing fiber, 
because locks srnicture andis not possible densely, tightening 
occurs, property in order thechange over time to do false- 
twisting becomes difficult in industrially. In addition, when it 
exceeds 170 °C, yarn break and feather occurat time of heat 
treatment, crystallization advancing too rruch, static 
coefficient of frictionbetween fiber - fiber becoming small, bulge 
ratio becomes large, fMse4wistirigrxxx)irES difficult, 
temperature of heat treatment, preferably 60 to 150 °C , 
furthermore is preferably 80 to 1 30 °C 

[0056] In addition, heat treatment time is 0.001 to 0. 1 second, 
it is desirable densely, heat treatment time referred to here, 
when heat treatment it does with roll andthe heater of plural, is 
these total time. Because heat treatment time under 0.001 
second heat treatment time advances sufficient crystallization 
shortlyand is not possible densely, tokening and bulge are easy 
tooccur, in addition change over time are easy. On one hand, 
when heat treatment time exceeds 0. 1 second, crystallization 
advances toomuch, static coefficient of friction between fiber - 
fiber becomes too snail, thecheese package which is acquired is 
easy to become something where bulge islarge. Regarding to 
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this invention, heal treatment terrperature becoming high 
even when, heat treatn^tinxlongbeconingev^ 
addition windup speed beconing large thedegree of 
crystallization becomes high. Because of this heat treatment 
time which responds to heat treatment temperature and 
windup speed ischosen, it is more desirable densely. 

[0057] 4) next solid multifilament is retracted making use of wi 
nderl3. windup speed is 2000 to 4000 nVnin, it is necessary 
densely, windup speed under 2000 nVnin, because orientation 
of fiber is low,the property change over time doing while 
keeping, fiber becoming brittlejiarriling and false-twisting of 
fiber become difficult. In addition, when it exceeds 4000 nVnin, 
orientation and crystallization ofthe fiber advance too much, 
because in addition it cannot lower thetension at time of 
winding, fiber contracts largely on the yam bobbin, tightening 
occurs. With preferably and 2200 to 3800 nVnin, 
furthermore it is a preferably 2500 to 3600nymin. Reading 
to this invention, when retracting, tension is 0.02 to 0.20 cN/d 
tex, it isnecessary densely. 

[0058] With melt spinning of PET and nylon which are done u 
ntilrecently this way when it winds with low tension and makes 
thetaking wax, running of yarn does not stabilize, yarn 
comesoff from traverse of winder and/or yam break occurs, 
when thevolumen yarn changing to following yam bobbin with 
automatic, thechangeover mistake occurs. But, in surprising 
fact with PTT fiber like this invention extremely retractingwith 
low tension, it can acquire cheese package of satisfactory fluff 
by factthat it makes tension where this kind of problem does 
not occur,flirthermore is low without tightening for first time. 
This way stabilizing even with low tension, what winding 
ispossible is thought that it has originated in low elastic modulus 
and high elastic recoveryratio which are a feature of PTT fiber. 
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[0059] Tension under 0.02 cN/d tex tension weakness traversin 
g with traversing guide of winder volumen form becomes bad in 
order to pass withas satisfactory, traverse twi& yam comes off, 
yam break happens. Inaddition, when it exceeds 0.20 cWd tex, 
heat treatment doing fiber evenif, assuming, that it retracted, 
tokening occurs. When retrattirig, tension preferably 0.025 
to 0. 1 5 cN/d tex, furthermore is preferably 0.03 to 0. 1 0 cN/d 
tex. When installing roll before winder, in order for winding 
tension tobe inside above-mentioned range, adjusts perimeter 
velocity of rolldensely is desirable. This roll speed is speed of 0. 
80to 1.1 times usually vis-a-vis windup speed, itis desirable 
densely. 

[0060] With this invention, it is possible to do according to nee 
d and entanglement process with the yarrHspinrring process, 
entanglement process, before finishing agent granting, is good 
doing with any beforethe before heat treatment and winding, 
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or site of multiple. You are not concemedany winder of 
system which both parties of the spindle drive system , touch 
roll driving system, spindle and touch roll have driven as 
winderwhich is used for this invention. In order for winder of 
system which both parties of spindleand touch roll have driven 
to retract yarn in large amount, it isdesirable. 

[0061] When touch roll or spindle either one only one side it dr 
ives, as for the other because it is turning due to friction from 
drive shaft, withthe yarn bobbin and touch roll which are 
installed in spindle surface ratediffers depending upon slip . 
Because of this occasion where yarn from touch roll it canwind 
around spindle, yarn to be extended, to become loose andthe 
tension changing and fluff deterioratmg, yam beingrubbed, it is 
easy to receive damage. Difference of surface rate of touch roll 
and yam bobbin is controlled dueto feet that both parties of 
spindle and touch roll drive denselybecoiring possible, slip is 
decreased, it is possible densely, canmake quality and fluff of 
yam satisfactory. 

[0062] Case where fiber is retracted intersecting angle is 3.5 to 
8 °, it isdesirable densely. Under 3.5 ° slip it is easy because 
yam has not crossedexcessively, occurrence of yam slippage 
and bulge is easy to happen. In addition when it exceeds 8°, 
diameter of end becomeslarge because quantity of yam which is 
wound in end ofthe yam bobbin becomes marry in comparison 
with center. Because of this case where it has retracted only 
endcontacts touch roll and when urrwinding doing yam where 
yam qualitydeteriorates, in addition retracts, tension variation 
becomeslarge, featherand yam break are easy to occur 
frequently. Fact that intersecting angle 4 to 7 ° furthermore is 
desirable, especiallyis desirable is 5 to 6.5 °. 

[0063] 5) as very it can designate PIT - POY of this inventio 
n^atisfactory stretchable , and false-twist yam which possesses 
its retention with thesoftware by doing drawing false-twisting. 
As for false-twist yam of this invention it is necessary for 
intrinsic viscosity to be thel.0 to 1.6. By fact that it makes 
intrinsic viscosity of this range, drawing false-twisting with 
thehigh speed which is made objective of this invention 
becomes possible. As for false-twist yam of this invention, 
extension and retraction elongation 1 80 to 300 % and 
extension and retraction modulus hasthe necessity for 80 to 
100% and crinpnunnbertobe4to30/cm By fact that 
these are satisfied very in softwaresatisfactory stretchable , and 
its retention it is superior in possessing,and also woven 
conpilation or other process passing it obtains cloth where 
inaddition surface snooth and quality is high densely it 
becomespossible. 

[0064] Extension and retraction elongation under 1 80 %, exte 
nsion and retraction modulus under 80 %, crimp number isunder 
4/cm, & with, it becomes processed yam where softness and 
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theelastic recovery are inferior, bdkinessbecon^ insufficient, 
becomes processed yarnof filament touch where bulky feel 
becomes insufficient On one hand, when extension and 
retraction elongation exceeds 300 %, crinp number exceeds 
the30 / cm, woven compilation or other process passing 
deteriorates, clothwhich is acquired Satsuki irnpression, pufiy 
feel becomes large, stopsbeing cloth which utilizes soft texture 
which PTT has to thesatisfactory. extension and retraction 
modulus if it is high is high, it is proper, 1 00 % is theupper limit. 
As for extension and retraction elongation preferably 200 to 
280 % , furthermore with preferably 220 to 260 % , as for the 
extension and retraction modulus preferably 85 to 100 % , 
furthermore as for preferably 90 to 100% and crinp number 
preferably 6 to 28 /cm ,furthOTnore it is a preferably 8 to 25 
/cm 

[0065] In addition, false-twist yarn of this invention strength is 
above 2.5 cN/d tex, itis desirable densely. By fact that it makes 
strenghofthis range, to cloth theyarn break with step which is 
converted decreases, can makethe strength of cloth which is 
acquiredhigji strength above 3.0 cN/d tex is more desirable, or 
rroreof3.2cWdtexfurtherrnor strength high 

extent is good, but it is difficult usuallyto produce processed 
yarn above 5 cN/d tex. It can acquire this kind of false-twist 
yam for first time by PTT - POY ofthe this invention and fact 
that cheese package is used Because intrinsic viscosity of fiber 
has had specific construction highly to besuperior in property at 
time of high temperature, because unwinding tension fromthe 
cheese package to be low and because tension unevenness is 
small, can select theratio of proper heating temperature , 
number of twists, draw ratio and disk speed /yam speed 

[0066] As method of drawing false-twisting, friction type , nip 
belt type and air added twist type etcwhere drawing false- 
twisting with high speed is possible are desirable. As for 
fabrication speed when productivity compared to you think, 
500 nVnin or higher isdesirable, 700 nVnin or higher 
furthermore is desirable, 800 irrnin or higher especially 
isdesirable. fabrication temperature with heater of contact 
type has necessity to be a 165 to210°G fabrication 
terrperature under 165 °C grants sufficient crinp is not possible 
densely. In addition, when it exceeds 210 °C, feather and yarn 
break occurfrequently. With noncontacting heater, desirable 
temperature changes with di&ance ofthe heater and fiber, but 
above-mentioned range is suitable to mearjproxirnately 240 to 
500 °C terrperature with contact type heater 170to200°C 
more preferably , furthermore is thepreferably 175 to 190 °C 

[0067] In order for elongation of false-twist yarn to become 4 
0 to 50 %, adjusts thedraw ratio (draw ratio) at time of false- 
twisting, densely is desirable. In this case, draw ratio is 1 .05 to 
2.0 times usually. In case of false twist machine of disktype, 
added twist disc uses ceramic and the urethane etc, it is desirable 
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densely, ratio (IYY ratio) of disc rate/ yam speed is thel.7 to 3, 
it is desirable densely. By fact that it mokes this range, it makes 
crimp number of range ofthe this invention, densely it becomes 
easy. 

[0068] 

[Embodiment of Invention] Concerning this invention, you exp 
lain concretely below makinguse of Working Example etc. 
Until you say, this invention is not something which is limited 
by theWorking Example etc without. Furthermore it 
measured main measured value in Working Example with 
themethod below. 

( 1) Intrinsic viscosity 

Intrinsic viscosity [ ], extrapolated specific viscosity spin 
35 °C and o-chlorophenol and theratio sp/Cof 
concentration O(g^l00 ml) in concentration zero making use of 
Ostwald visconxter,followed to formula below and sought. 

[]=lim(^/Q 

C 0 

[0069] (2) Birefringence ratio 

Fiber handbook - starting material compilation, according to p. 
969 (5th issue, 1978 MaruzenKK), makinguse ofthe optical 
microscope and compensator, it sought fromretardation of 
polarized light which isobserved to surface of fiber. 

(3) Strength (break strength) and elongation (elongation at bre 
ak) 

It measured with grip spacing 20 cm and strain rate 20 arVnin 
making use of Qrientech Corporation (DB 69-607-3550) 
supplied Tensilon whichis a constant draw rate type tensile 
tester on basisofJIS-L- 1013. strength with 160 °Q 
elongation similar equipment , with condition treasured with 
state which inserted sample in high temperature bath of the 160 
°C 

[0070] (4) Peak value of thermal stress 

KE - 2 of Kanebo lid (DB 69-053-5489) engineering supplied 
was used First overweight 0.044 cN/d tex, it meaaired with 
heating rate 100 °C per ninute. in horizontal axis thermal 
stress plot it does data which isaajuired in temperature and and 
vertical axis draws temperature - thermal stress curve. Value of 
maximum point of thermal stress was designated as peak value 
of thethermal stress. 

(5) Density 
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Onbasisof JIS-L- 1013 it measured with density gradient tube 
method making use of thedensity gradient tube which was drawn 
up with carbon tetrachloride and n - heptane . 

(6) Boiling water shrink ratio 

It sought onbasisof US- L- 1013, as bulk shrinkage. 

[0071] (7) Wide angle x-ray diffraction ( counter method) 

You observed with below-mentioned condition RigpkuCorporat 
ion (DB 69-054-9415) KK (Reality KKRig^ku Corp. (DB 69- 
054-9415) ) make makinguse of wide angle x-ray diffraction 
equipment Rotaflex RU - 200. 

X-ray kind : CuKaline 

Output : 40 KV 120mA 

Goniometer : Rigpku Corporation (DB 69-054-94 1 5) KK 
(Reality KKRigdcu Corp. (DB 69-054-9415) ) rake 

Detector : Scintillation counter 

Counting recording equipment : RINT2000and online da 
ta processing system 

Scan range : 2 =5to40° 
Sampling interval : 0.03° 

Integration time : 1 second 

Diffraction intensity, measuring sarrple, from diffraction inten 
sity and air scattering intensity which itacquires following to 
formila below, used true diffraction intensity which itsought. 

Diffraction intensity - air scattering intensity of true diffrac 
tion intensity = sample 

[0072] (8) U% 

U % measuring with below-mentioned condition due to Zellweg 
er Worchester KKmake Uster * TE STER3 , it sought. 

Measuring speed : lOOnVrrin 

Measurement time : 1 nin 

Nurrber of measurements : Twice 

Twist types : S-twist 
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[0073] (9) Oil deposition ratio 

On basis of US -L- 1013, washing fiber with diethyl ether, rein 
ovingthe diethyl ether and dividing pure amount of finish 
which deposits in fiber surface withthe fiber weigfit it designated 
ratio which it sought as oil deposition ratio. 

(10) Bulge ratio 

Coil width Q ofinnerrnost layer of thread layer (104) which is s 
hown in Figure 3 - (jpl) or theFigure 3 - (jp2) and, most 
measuring coil width R of portion which has expanded,following 
to formula below , it calculated 

Bulge ratio ={(R- Q)/Q} X 100 % 

[0074] (11) Crimp number of false-twist yarn 

15 rrin after treating in air of 90 °Q it counted thecrirrp numbe 
r per between false-twist yarn 25 mmon basis of JIS-L- 1015, 
concerning thefalse-twist yarn of 5, sought mean value. Value 
which converts result to crimp number of per cm wasused 

(12) Extension and retraction elongation of false-twist yam 

Extension and retraction elongation (%) of false-twist yarn was 
sougfo on basis of JIS-L- 1090, 15 ninafter treating in air of 
90 °Q with stretchability method A . 

(13) Extension and retraction modulus of false-twist yam 

Extension and retraction modulus (%) of false-twist yam was so 
ught on basis of JIS-L- 1090, 1 5 rrinafter treating in air of 90 
°C,with stretchability method A . 

[0075] 

[Working Examples 1 ~ 4] Transesterification it completed wit 
h heater temperature 240 °C under ambient pressure dimethyl 
terephthalate andthe 13 - propanediol including titanium tetra 
butoxide which is suitable to 0. 1 weight% of theaddition and 
dimethyl terephthalate with mole ratio of 1 :2. titanium tetra 
butoxide furthermore 0. 1 weighr% oftheory amount of 
polymer, 0.05 weigfit % of theory amount of polymerit added 
titanium dioxide next, 3 hours reacted with 270 °C polymer 
which is acquired furthermore under vacuum, thesolid phase 
polymerization was done with 210 °C and polymer of intrinsic 
viscosity which isshownin first chart was acquired It dries 
making use of eqiripment which shows polymer whichis acquired 
in Figure 4, with fixed method , after designating wateras 50 
ppm, with extruder which is set to 260 °C after meltir&the 
liquid transport it does in spin head of teirperature which is 
shown in the first chart, hole of diameter 0.35 mm and length 
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035 imi3 6 extrusionis fromspinneret of single array which 
was opened heating tube of length 100 nrn which is nBde 
temperature whi ch is shown in thefirst chart was installed under 
spinneret, spinneret surface temperature of this time was shown 
in first chart. 

[0076] Next, applying cool air of temperature 20 °C to dissolvi 
ng nultifilamsnt with theair speed 0.4 nVnin , quench it did and 
after changing into solid multifilament, in orderfor oil 
deposition ratio to become 0.5 weight % with oil which includes 
the stearic acid octyl 60 weight % , polyoxyethylene alkyl 
ether 15 weigjit % and potassiumphosphate 3 wt% making use 
of guide no2zle, asthe aqueous emulsion finishing agent of 
concentration 5 weight %, vis-a-vis fiber, it granted solid 
multifilament which grants oil with windup speed and winding 
tension whichare shown in first chart temperature in first 
chart, 6 windingafter attaching, making use of winder of system 
which dri vesboth parties of spindle and touch roll to 1 st roll of 
velocity, inthe yarn bobbin of paper of diameter 124 mm and 
thickness 7 rrm 4 kg retractingwith coil width 90 mm as 
intersecting angle 5 °, acquired cheese package where fiber of 
thelOO dtex /36f is wound cheese package which it retracts 
came out more easily than spindle of thewinder, also bulge ratio 
was satisfactory range, fiber property which is acquired is 
inscribed to second chart, as for fiber which is acquired none 
being somethingwhich is suitable to range of this invention, as 
for occurrence of theyarn break and feather was recognized 
with yam-spinning process. 

[0077] 

[Comparative Example 1 to 5] With condition which is shown 
in first chart, fiber wasacquired to similar to Working Example 
1 . fiber property which is acquired is inscribed to second chart. 
As for Comparative Example 1, 2, intrinsic viscosity of fiber 
has deviated fromrangeof this invention because intrinsic 
viscosity of polymer which is used is low 5 those where also 
toughness with 160 °C is low. As for Comparative Example 3, 
because intrinsic viscosity of polymer which is used is toohigh, 
yam break could occur frequently in yarn-spinning, could not 
acquirethe fiber. As for Cornparative Example 4, spinneret 
surface temperature to become low because heating tube is 
notinstalled, tighteniiig occurring arid 1 kg retracting it 
removes thecheese package from spindle of winder, it was not 
possible densely. 200g extent retracting fiber, when it 
measured fiber property, peak valueof thermal stress is high, in 
addition yam unevenness to be large those wherealso U% is 
high. As for Comparative Example 5, birefringence ratio and 
elongation deviate from range ofthe this invention because 
windup speed is low, in addition density is low,those where 
boiling water shrink ratio is large. 
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[0080] 

[Working Exanple 5, 6] 7-layer using added twist disc of cerani 
cwith Ishikawa Seisakusho make FK- 6 false twisting machine 
making use of fiber whi ch is shown in third chart, with theratio 
(D/Y ratio) 2.3 of disc velocity / yarn speed, it did drawing 
false-twisting with high speed with thecondition which is shown 
in third chart, false-twist yarn where feather and yarn break 
were not seen case of the false-twisting, crimp form like PET 
which possesses property inside rangpof this invention, FIT 
peculiar softness , had elastic recovery and are superiorcould be 
acquired as for processed yarn which is acquired, woven 
corrpilation^aracterisric was very satisfactory. In addition you 
could not see change over time of property for most parteven 
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after 3 months, when drawing false-twisting was done you 
could acquire thefalse-twist yarn of same quality with same 
condition as description above. 

[0081] 

[Corrpararive Example 6 to 9] Drawing false-twisting with high 
speed was done making use of fiber which isshown in third chart, 
to similar to Working Example 7. With Comparative 
Example 6, because false twist temperature is too low making 
useofPTT-POYof this invention, extension and retraction 
elongation and extension and retraction modulus etc came off 
from this invention,only false-twist yam where crimp form 
and elastic recovery etc are inferior couldacqirire. With 
Comparative Example 7 and 9, because FIT- POY which 
comes off frorrthe range of this invention is used, yarn break 
could occur frequently,could not acquire false-twist yam With 
Comparative Example 8, when PIT - POY which comes off 
fromrange of the this invention is used, as for yam break 
although you could control, extension and retraction 
elongation and extension and retraction modulus etc came off 
from this invention by lowering false-twisting temperature 
frorrthe range of this invention, only false-twist yarn where 
crimp form and elastic recoveryetc are inferior could acquire. 

[0082] 

[Table 3] 
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[0083] 

[Effects of the Invention] As for PTT fiber of this invention, 
Making use of PTT polymer of high degree of polyrrerization, 
it produced in order to controlsudden cooling of dissolving 
fiber making use of special spinning methodwhich is retracted 
with extrusion and extremely low tension as spinneret surface 
temperatureof certain range, intrinsic viscosity inside specific 
range, it possessed orientation , the elongation and contractile, 
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with yam-spinning step of angje step where productivityis 
high stabilizing in industrially, it is a FIT - POY which it can 
produce. Because of this, with high speed where productivity is 
high stabilizingwith drawing false-twisting , it can acquire false- 
twist yam of high quality, false-twist yarn which is produced 
making use of PTT fiber of this invention, the soft texture and 
high crimp ratio, had extension and retraction elongation and 
extension and retraction modulus, quite it wassuperior, it 
becomes preferred false-twist yam as stretch material. Because 
of this so-called % J v + and parity stocking of union krrit type, 
tights and socks (back yam and oral rubber ), it is useful in 
Ban yam etc of union krrit itemsuchas covering yam and 
union krrit panty stocking of jersey and elastic yarn. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] Figure 1 - (jpl) is wide angle x-ray diffraction chart w 
here peak which derives in crystallirrity isobserved Figure 1 - 
(jp2) is wide angle x-ray diffraction chart where peak which 
derives in crystallirrity isnot observed 

[Figure 2] Case where it passes through fiber to Uster * TESTE 
R3itisaunevennesscurve (mass change of fiber). 

[Figure 3] It is a sketch which stows state of cheese package whi 
ch winds thePTT fiber of this invention around yam bobbin 
Figure 3 - (J2) is conceptual diagram of desirable cheese package. 
Figure 3 - (jp2) is conceptual diagram of cheese package which 
has bulge. 

[Figure 4] It is a schematic diagram which shows outline of spin 
ning machine which executes thethis invention. 

[Figure 5] It is a schematic diagram which shows outline of othe 
r entxxfiment of zonewhich fiber of spinning machine which 
executes this invention heat treatment isdone. 

[Explanation of Reference Signs in Drawings] 

1 dryer 

2 extruder 

3 bend 

4 spin head 

5 spinneret pack 

6 spinneret 

7 heating tube 
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8 rrultifilament 

9 cooling air 

10 finishing agent applicator 

11 1st roll 

12 free roll 

Vol. 1 3 taking machine, package 
13a spindle and package 
13b touchroll 

14 yarn-winning chamber 

15 fiber thermal processing is done zone 

16 2nd roll 
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18 2ndNelsonroll 

19 1st heater 

20 2nd heater 
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